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1 0 3fr6<^5£SftfcftiSfeK<!: t£2?#<D 

— GWA^SaSl 1 5-CB&Kft#i3t«feK«rS 
WCGWA©fiKtt*«JEU &J]ftm& 1 0 4*>6<DHJ 

ns, a^^fisspi o 4*»6©<i^ai*5fe*6*95£M# 

3 iW^m^SP 1 1 2 <b^6S^ 1 3UHHtt£lt« 
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£ c cc «> a* l «t i> £ t » 9 a*5fejsje*#«: mt> 
ami**. L*c>fi«iaa^6©ffl*5tJg3efi#ccfie 

oTB#**J:5fca^*tt9**5XY?*£*fll ' 

u «rttw*u*. aiS3ifi«ea» s jEL/<ttc^fls 
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2 

?<,»«imi i Ett<D*asj(t3e««, 

[0 0 0 1 ] 
[0 00 2] 

m<D%M* &mK.mmr £ c <t awai^i** e>#» 

[0 00 3 ] 9 «K^*iB£r Sfca&<D*»£ 

[0004] iB^a^s^i-rafeffl^rfliffi-rs^ffio 

->3>: Gray World Assumptio 
n : GWA) «:^>^o c©iK£«c*-^(r^rfellBas*ff 5 
fSi U-C», ^I3BS 5 6 -3 6 29 1 #fi«CCSSKS 

[0 00 5] GWAZaim±?2>b<D<D*kte* iSfe» 
r^^o GWAtcS^^rfeiHSS?:tf BM 
[0006] *#MI3#«. ±IB*ffiOWUr C^/c. »S 




3 

[ooo7] &tf. se*ffi«cocir, ^(ommac^x 

GWA^9£/c&C>CDt, ±lfi#^«|So/cfei)iS^ 

ttft»*£r £> £ <t n x 6 ft & o 
[0 00 8 ] GWA^rmiffiiL/cAWB^^^^^OC 

it^Ci^iSt*^, fit, AWBOSttiCfc^ 

jW«ts*GWA<D«ffliRiSLrt«c±a<>r*j< ct& 
[0009 ] ^*ffi«iU±cDc<h^^^±r^ig$n/c 

<7XC £> 0 . GW A K & £ * £ 3 

[0010] -9->^*'J >^Lfcfi(DaSW±©EA50 

-SO <D*#££1I^ ^<Dffi#fc6;&>D&t^3ftTl> 
*U*lHH<fcOM^ »¥ft^GWAjiiffllR 

[0011] ccr, ^e<DS^18**^iAcD^^ h > 

iast^o — ±fB*S^i*cc*furGWA«:s^< 

W A j^RJIUDWc * £ ± «E 3 ftfcfflfc«:» ittt, 
[0 0 l 2 ] P«piE>U->:/y >^Lfcfe<DfeK¥ffi± 
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4 

M3=I (x-<x>) 3 /N 

g^GWAlfflffiif^CC* 
6, «^(*3&SGWAaffl«HrtCC*-535P<!f5*4iJSr 

[0013] se*ffi{c*5^^>, *»*«BErsawc^ 

ffr&*tt<0*it*tt. GWA«ca^<3fciB«S£«c&» 
B$<DJ;*>&t. »^ft3&SGWAiSffli6H©*CC*oTfc^ 

[0014] nmm<D&*mftuxftmzmn-r2>tc& 
c>c£cc&£ 0 ^^(D^-^^Wcc^ntf; gwa 

tel,*X<Dfr. ^^-^(DW-^t^t^CDW-^i (21 
40 [0015] ELL#, Se*S<DJHfflr*4. -XCC, C<D 

w&m<ommc.-o^x. mwz^muu&hmw**. 

X$>2> 0 

[00 17]13{C^t, 3 0 H2CCD^6CD!i 

mm^i s*m%uir>y'o>#misti,tc&-ox%z& 
50 -sfea^ftap, 30 3«a:i6snAiasfi^*awr, 
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4«:feK^&S&3 0 2 jfe6©feKfI^3fc«ifB£»3 0 

*BEr^GWA*uesfr*>o, eaxss»3 0 2^6a 
aft-***wcH 2 ©*jS7 >«csfli:36c*ifiiccjWjUL/ 

i. ^>^u>^f : -*^^e>^e>n/c^(a(D. its? 

1^3 0 6 ±. eaaMe»3 0 5^e>afi[Xi**»r 

3 - * > h <W6«««r W»-r 53**-^>HW 

953 0 7 <b, e-9*swrrta$cc«fiF-r&u#cifi[ij± 

®Ur*iISfi#Srffi^"r*L#C»ffljaa8S3 0 8. 3 0 
9, 310i 4 ANDEh1S§3 1 1 <t. ORHI&S3 1 2t 
«M/CC>*. 3 1 3fi»fe«jg£9S3 0 3iGWA¥IS 
»3 0 4t*6*tl*ftl*^Jftett»S 1 <b GWA 

i v&Msm&b&s i ^iit2^i«ss 2 *u 
.#*&»d«£aw*D. 3 1 4fc8g^«5£SP3 1 3* 

6 CD 2 ^36^«^* S 2 £«&?&X«!fE^A^& 

[00 18]i4m^, 4 0 1tt6RSM3 02* 

< I S> i =1 (Y j , (R-Y) 
*#8&*^tf#it 6*1-5. fc/cU i = 1 

>y'J>ySti*f-«-C*4. feK^&SS3 0 2 
», H">^y>^iR3 0 1*^P?^W (YY 
i . RYi, BY i ) 
C 1 i = BY i /YY i 
C2 i =RYi/YY i 

*fft#U feg<f-5f C Si = (CI i, C2i) *C^& 30 
T4. *3S«£/eS&3 0 3©rtWc*4A»«ffl»4 0 2 

&SB3 O^^^feSfif*^* U 4 0 1 «C##j&#, 

4 0 1 (DSJST S r - * asgtft O <fc 5 $c#t 
WW***. A^J*li®a54 0 214, «'J401^ 

3*4 0 3 TiWt«»4 0 3 tt, A*«W»4 0 

2*6»#ii*ft7fI#43WT % y*'J4 0 1^6 

?«tt9«4 0 4tt, TOttJHM o 3^e>^^rSS 
m^swrxtsfeffitu, ^^»;4 0i^6Mf- 

*ifc«««CJirr £ *©**JBl>"C 2 M^feS 
««K£T1SIW94 0 5tt, «JMB£¥ 

sjttssu o 4 **e> 2 *T«&a***wc»»e*i 
-*©#*jBi>T3*¥^f^*fl*u #t5&mfe£ 



£ e 4 0 4, 4 0 5tt, lifeg^Ot, y*U4 

mfe £ titcm&ttctov *¥«M§*tt»'r *««R3E** 

»W»r* 0.406 tt««SE9«mS4 0 5*6 

<oa**«»jurA*«Maia4 0 2«c«»D«**aatB 

*ttHJSPr*&. 4 0 764, ««H^¥*&954 0 5*6 

[0019] «±©<t 5«c«testiA:jtai«3aa«:o 

[0 02 0] CCDtti**6<DB»fa#I S = 

(Y, R-Y; B-Y) 1t>^ >^0^3 0 He 

<7>-F»J£ LTte, B5fc^LfcJ:5«CBiE*niXn<D:/ 

20 f& (kffl) co^-^^motaor^u. ^a**i«s 



j. (B-Y) j ) /k 

WWeTJWtllBM 0 5*6<D*i5ift«fiK*§W*C, 

^ISSMSlit^ ^OT, tH^ffiSP4 0 6 
«, ««KS^i*«HS«B4 0 5*6<DHi;fr£t&*DU *fc 
*ne^*A^*0WW4 0 2 CCi££ 0 A*««WB4 0 2 
«, lfl*«kffl»4 0 8*6©«^#**WrBaWD« 

[002 1 ] — ^ GWA*lJ5e»3 0 4<Drt9ttC&£fe 
mim^S 0 5 feg^&£P3 0 2 t««B3E¥*«- 
HS&4 0 5^6fegMCS i = (CI i. C2i) i 

mmxm&g.ss= (si, S2) t**»t, 02 cd 

>«c«*tt#fi! (VI, V2) fca*KU 

X i =C 1 i X V 1 +C2 i x V 2 

<X* >=S 1 XV 1+S2XV2 

CcSEJft-TS. #f»H*S3 0 6 tt. feS3*»a$3 0 5* 

6. ^{£X i . <X' >t*tft 1 

SGM= {X (X i -<X' >) 2 ) /N 

^ritgL-r^o 3^-^>htt»«3 0 7tt. feffiHK 

gR3 0 5*6XtiLX i «ttt3**-^> FM3©« 

»tf*»t»r4. Uft^flUUffSO 8«^tJ©t»gP3 

0 e^^cofflft^-^^RSGMftswrrtSpec^r 
^uti^ffle 1 t&MisXSGMO \<on. Jl=l 

(GWA^SH) ^OflS<D»^(C». J 1 = 0 (GWAT 
J3E2:) it^ e Ot^fiffiffl«3 0 9«»ftW«8S3 0 
6 * h<Dm&?-~Zft& S GM£3WT(*i»K:«J*r £ 
L#tHH0 2<fcfct«LTSGM>0 2(D B *, J2=l 



(GWA^Fffii) £T£p l/#l>«ffiftaS5 3 1 0«3^ 
«t-^> hfHMl53 0 7*>6©3^->>hM3©« 

M3 I < 6 3<DB$ X J 3 = 1 (M^H^'ofi^^tO 
J 3 = 0 (GWAWS) iT^o 

ANDan§3i uiri^fiitega53 o 9. 3ioa> 

6J2tJ3i^. J2 = J3=10^ J 4=1 
<GWAJ&£) *<Dffi<D»&K:tt* J 4 = 0 (GWA^F 
555) i-T^o ORIh15§3 12B, b£CMB**SSB3 0 
8<hAND@5S3 1 1 tfrh J liJ 4i*3W, J 1 
= J4 = 0OB$, JG=0 (GWA^SS) *<Di&<Dm 
^«Ctt, JG= 1 (GVA-jtt) tt^*Bg»3 
1 3 W*jHIIBe»3 0 3 <fcGWA#fl5£«3 0 4 

ft*m;wwraet6*s i iGWA^jsft-^J G<t£ 
\L*>±jfi*)m&* S2 = s i#A«±-^Dier j. 

G=1<D££, S2 = Sl^±^0^rJG = 0O 
S 2 LT, 2^««S»»S2«r 

tH***. 3W«BEISJKeBJ#SJ3 MB, tt£«l£»3 
1 3*6©2^*aHKEIS*S2*S^ S2^fl£^ 

S f = S2 
S buf = S 2 

S2 =ms&ftb<oti* 

S f = S buf 
S buf = S buf 

[0 02 2] 

[§m&m9ki,£*>t'i'2>wffl} u*i/tt3^6±B(ose 
as/hs GWAfflammfttc$>2>t$m$ 

[0 0 2 3 ] *^«±iB^flfflW>SW*»Kr s 
[0024] 
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he&k.&h*x* m^m&s&JEb^frtsfrnfe 
rzwss&Mmissi.t. &a«^£*«#we*£** 

■8BO*»ilBWWefll <l »*«»- HIRMKl^ 

t»-c i %jMeBat»««ni/t: 2 :x3fe®«^^ w^-r 

^*J^^6CD2^®^M*^ 

[0025] 

2 0*»lR^*C£#nJfifeK:ftS. Tfcfr^ 
-^MM^i^Cit. GWAfl^gl^i 

«tt < JiS U fc#Sfi*siE b t : 5 £ & 

30 Kf-$©»»^#< 4 *03^-^>hM3©»6 

[0026] 

[XftH] (AMI 1 ) JETF. *^<DHJfeW{CO^ 

[0027] *?\ ^^(DjHaccoc^a^s. S£* 

#^rGWAjSffl«Hrt«C*^<fc*il3£LT(r^. S/c, 

<, 3^-^>hM3<0«*fffl3&*/h3ti»-&CC, #5 
+ - br&5£#*rGWA^&Brttt<fc£<t¥iJ 

50 3^03^-t-^>hM3©lft»fi^/h3Ci»^«C 
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[0.0 2 8 ] + - bCDftmtLX. i&T^fe 

SGM' = [I (CS' j-SS)M/N 
^rft^-r^^^^o /c/cU CS' j «*^feScD 

Kb* -esrftwfttf. afeg^i^-civ^fita 

[0 03 0] brt>U S?^SS©it, Hffi^61f 

£ m x n <£:/a^K:#i!lb. B6«:7i*bft:<fc9«:&:7 
p^W«fi (kffl) (Df-^^0tHltWt^ 

[0031] s&cc, a^^e»if>^ r ;>^b/cfeo« 

[0 0 3 2 ] «±<DC &BeFffl«C*5Cvc. *S 
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$ titc3tm&B.<ommic$> z>v > ^ y > y * 
&c zmzmfe&c $> z 1 1 > 5 isscc a-? » r * is-r & 

L0 [0033] #CC36ffl8fBe*»&»¥ 
^<D^^5CD7 ^ -^^«C5c^:^^0«:^^/c^6, B4<Dcfc 

jB6rttt«t»*^, *«^-f>«caittt*rta)»iki**: 
h <dv > y y > * 7 s - z i ^ b «c i » 

l^^CcS^l>-C3fe®fe<OfeS^iEb< ttC^flS 
b. 36W«S<DRO*«i*J"C#S. 
[0034] «±^*^^Mt*^ 8 fetT. *^ 

30 aymmmomf&^^x:. Hffi*#jHbft**68i?H"r 

[ 0 0 3 5 ] B 1 «*^<o— HJ6««CfeW*3t«*ffi 

gg^nv^^^o incfc^t, lomcc 
> yiE]8sa> e> it > ^* »; > ^ ^ nfcuifeM-^^asfs^w: 

*fflfe(D&a<b 3fe®^«ST S^jWKEaT * * . 
jfelMi^^n^t^^*'; 10 5, 106 

i, y^y 105, i oev^-tHD AtttaSrfM®^* 
^ y 1 o 7 <t % mj&tm&m<Dmm<DmM2 ti 

^ftSL^ 1 0 8 IRlWRS^-^tWffl 108*6, 
«C«»T*b«^«4tk«b"C- 1 0 5. 106 

so b £ i mb££S9$ io9i, ^ ^ y cc«»-r &jee*iBfe 



# 



(7) 



OM^X^-; ^110, 111 £%H&Z.Xi,>2> 9 1 1 

2«\ fegfi^iJiS^feSi^S^r. %m#<D?E 

&]Eu^fr£5frmm?zffi^mi\m : &-c$>*), mm 

JiH<D$lM £ ft /cSB^tt Jl T 5 f 8 - £ <D<& £fl§ I > X 

ft^unrzLZ^mttmuxmmm^zthttz io 

U^t^^^l 1 4tmtl^. 1 1 5tefeftfl 
# £ i m %W& ft t £ *W TT G W A <D f££ £ -5 G 

^fefti*uspi i6i, Km^j^frh^&D. mm 

feS^^iU/c^»SGM^I+#T^t^ft#a51 1 

^JSfi^^ia^-r^utc^^s^i i 8<h^ffix.rc^ 

< I S> i = X (Yj, (R-Y) j , 
£^a6£*&#^x.6ft£. fc/dU i = 1 20 

if>y;>yiiliSl 0 l^p^^a^^^ (YY 
i . RYi, BY i ) SrStt, 
CI i = BY i /YY i 
C 2 i = R Y i/YY i 

*ftJ»U feftfl^C S i = (C 1 i . C 2 i ) te^ft 
*^!SSa51 0 3tt, feS^asi 0 2$Ph<D& 

fc*a!IfeftS S £56SJIBe*£*S 1 ^SiW^ &4b\ 30 

* S S £ U & hiP C#>&&¥W±*m)lCft$t UXS 

r 3fc®feft *«B&r * *a & £ o 
[0037] m*$«aia5 1 o 4 <Drtascc$> ^ ^ * 
vmmu 1 0 7 feg^&ss 1 0 2 3&^©6ei^c 

S i 1 0 5$cS#i£# v »#&*»7f£«:, b 40 

SMgSS^^'j 1 0 6€C«*i&*. 
1 0 5, 1 06 *e>6KfifC S i iiSMfegS S 50 
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4. 1 1 9ttttWj»KSJ«l 0 4riPh<T>titf]9t1!g&m^*: 

^fl^ft-^^as-c^ o . 1 2 o # 

SIS 1 ilS^flSm^J G«W*> IMfil^J G 
(Cl^t 1 ^X36«aBE*6*S 1 tiBllt 2%Xfltt 

je s 2 * 4^*8^s»r & o . 121 im^mm 
m»t><D2 cassis* s 2 £«j$-r ^ ^asmee* 
m$?$xfo*>. 

[0 0 3 6 ] M±<D£5tcm!&2tltcftmffiggmt>C~0 
^ft-^I S= (Y, R-Y. B-Y) tt, -^>^»J>^ 

issio iccao, aaa:*>^i;>yaBjK:ffi->-ca 

(B-Y) j ) /k 

L#lHii6I»10 9B, ^WBBS-r-^KNSirtSS 

5 , i o 6 cc«fiFr *&fi[«#c s i ±m%.%M&ms 
sota^ijgje-rstB^ifeJBS^ouT*. ns< 

g) Ns^e. Ns<r^<oit. out= fms&mm 

flSSBJ NS^r (Di^, OUT= rGWA^SSPj 
<hT4o y*yWW10 7»fc L*^««I810 9 

5, 1 0 6^6fi*«#<fcJ»e*ilBe«*tfl*T4. ^ 
-f^^l 1 0«, UJ*5HSJE«#OUT**WT. 

rt§{cL//c3&s^r, i o 5^6ta*sn4as© 
*jteJB3e*-^ouT**»-c, ^<Drt^ocu/c^or, 

*3^x.4o «S*S*49|«SS 1 1 2©rt«Bc*a«WRE 
1 3», MWfiKSStSlfill^ 

CS' jiU 

SGM' = {X (CS* j -SS) B } /N 

cD^ti^iiSGM , **wrrt»«:^r4L/*c^fii0 i 

^l:b^UrSGM , <0 1CD^ > Jl = l (mM3cU& 
«OK) *<Dft<0*i^«:W, J 1 = 0 («©(a»eKN 
G) it5o 

[0 03 8 ]—*, GWAS^gPl 1 5(Drtate:&£fe 
^14^35 1 1 6 1£. <; 1 0 5 . 1 0 6 ^6feftfs-^ 
CSi = (CI i, C2i) <bft®fe®feSSS= (S 

l. S2> <t*»n» S2co^'7^>tcSii:*c*ifij 
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(VI, V2) KliSsU *<Dj3ft<Df8ft<D*$2. t 

X i =C 1 i XV 1 + C2 i xV2 
<X' >=S 1 XV 1 +S2XV2 

ccaaft-r*. #t»m»i i 7«, aaattesi i 

6. ^fiXi, <X' >«ttt. 

SGM= {X (X i -<X' >) *} /N 

^ritmT^>o U*l>i»Hl»l 1 8«»«tf»»l 1 7 

^ffi0 2ab^UTSGM<0 2(D^ J 2=1 (G 
WAJ&aI) -£(DflS©»&K:tt, J 2 = 0 (GWAT-S 

fi) it^. *«Jg«-«»«5e« l l 9», W*«W»l 0 
4 *> e><DtH^5feJiSfi^O U T *»ft, 
OUT= rattjjlfettUj ©i*. fflfcfl5E«#JG=0 
(Hf£NG> 

OUT= r«t3B«*2pJSWj ©i*. LSt^fflWHiasi 

i Aiph (otm&mmmm^ j i «mrmmeflre 

JG= J 1 

OUT= rGWA«Sa5j L#CHH«B!SP1 1 

8*6©GWA«3E«-9J 2*3WTBHM«efl»J G 
= J 2 

it^ 9 tt^jeas i2oit %aas£ffi 1 o 3 

ft^^SSP l l 9 tiPhttx^ti 1 3c3HMK£tt*S 1 
<tffifl*«£<f # J G £ **c* % ft-fc-JuPO Bftt, s 2 = 

SUK^O«FT'JG=l©i*, S2 = S1*4 

^WtJG=o©il S2=^S6iur, 
230HWKelS*S 2 tmitfrZ. *aaJfBEB*«J#8B 

1 2 itt. ttdfteasi 2 o*e>©2^*«iii3ett*s 

2*JW. S2*OTTW©fc* 

S f = S 2 

S buf = S 2 

S2 =mtti&<DL$ 

S f = S buf 

S buf = S buf 

(bOt, 2 <K%MKIfcft* S buf CtGim-£ £ 1 t> 
[0 03 9] W±©£ ^te^ife^K J:n*l 

*^«#<D«*H«rs«*iwef s --^w»esi- at 

i**WTGWA©Rttt*2|gce-riGWA«jE»i*R 

BM*a>fcft#£ < tiS»?(t©<fc 9 KHEESfcW 
feS©JSH<DR5£S ti3fc«««:d*ti*eBE«#3W>tt 
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«GWAiaffl«Htcir>r«S-r*ci^r*sJ:5cc 

fi6*OGWA#fl£«*iflBE0Ai*»a* 

[004 0] 

r, ^SfetDfeKi^agi^*^*^©*^^, ft 

^fcafe««a8ftr**iir»51R3e«:»^ir. 
ffifea^iEuc^t*^^J5E-rsiiBett**i3EaJi. ft 

^api^e>*n-eti i ^awjeitt 

3&>*43J5ET**ai<2:L/r. GWAlffl^Ii, 

^/c £ ftj&s uwear * * <t i> 5 «^ <b o 2 o *aiR-r & 

40 ^>©si^ 

[S3 ] «*<03W«^IB©»«*^^n ^ ^«S» 

[05] se*©iii^7 r -^©^>^ , ;>^^©-^i^ 

[06] Sf*©iS^7 :r -^©^>^U>^^;©— ^4^: 
^•T«^:0 

[^©^] 

50 10 1 ^>^' ! J>^lEl58 
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i o 2 eg^&as 

1 o 3 itmim%i 

1 0 4 ttififflfflU 
105 

106 ji^'J 

107 y*n$y®ias 
i o 8 wm&f- 

109 l/S<.>iiMgSfl 

110 X ? J- 
111 
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* 1 1 2 itJEtemWESB 

1 1 3 flMK£at»tf*as 

i i 4 u#i>ffi*&s8B 

1 1 5 gwaWSS* 

1 1 6 feS^USB 

1 1 7 tfifctmSB . 

I 1 8 L£t,>fil#i395 

I I 9 

1 2 0 Jg^PJSBB 

*io 121 %mmim^m$®> 
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